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Abstract

Objective Assess management of neonatal abstinence syndrome (NAS) in California hospitals to identify potential

opportunities to expand the use of best practices.

Study design We fielded an internet-based survey of 37 questions to medical directors or nurse managers at 145 birth

hospitals in California.

Results Seventy-five participants (52%) responded. Most respondents reported having at least one written protocol for

managing NAS, but gaps included protocols for pharmacologic management. Newer tools for assessing NAS severity were

not commonly used. About half reported usually or always using nonpharmacologic strategies; there is scope for increasing

breastfeeding when recommended, skin-to-skin care, and rooming-in.

Conclusions We found systematic gaps in care for infants with NAS in a sample of California birth hospitals, as well as

opportunities to spread best practices. Adoption of new approaches will vary across hospitals. A concerted statewide effort to

facilitate such implementation has strong potential to increase access to evidence-based treatment for infants and mothers.

Introduction

Neonatal abstinence syndrome (NAS), also called neonatal

opioid withdrawal syndrome, is the result of in-utero

exposure to opioids. Over the past two decades, increased

prevalence of opioid use disorder among pregnant women

has sharply increased the incidence of NAS in the United

States [1–5]. Nationally, the incidence of NAS in 2014 was

14.4 per 1000 live births, up from 2.8 per 1,000 live births

in 2004—over a five-fold increase [6]. The reported

incidence of NAS in California increased from 4.6 to 8.1

incidences of NAS per 1000 live births from the period

2009 to 2012 to the period 2013–2016, and rates varied

more than tenfold across counties in both periods [7].

The uneven distribution of NAS across geographic areas

and characteristics, including rurality [2, 3, 8] and limited

evidence on optimal care for NAS, have hindered efforts to

standardize and improve care quality. Previous studies have

shown hospitals’ approaches to identifying, managing,

caring for, and treating opioid-exposed newborns vary

widely [9, 10]. Variation across hospitals in resources,

staffing, workforce, patient acuity, patient populations, and

other factors undoubtedly drives some variation in man-

agement of NAS. However, gaps in the evidence base are
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rapidly being addressed, and consensus is building around

best practices and treatment strategies [11–15], providing

new momentum to reassess hospitals’ current management

of NAS. Studies suggest decreased use of pharmacologic

treatment and decreased length of birth hospitalizations are

associated with written protocols [16, 17]; infant physiolo-

gic measures to assess NAS; [18] promotion of maternal-

infant bonding interventions such as breastfeeding [19, 20],

“rooming-in” (keeping the mother with the infant during the

birth hospitalization) [21], and decreased use of the neonatal

intensive care unit (NICU) [22]. These new initiatives have

been linked to reductions in hospital cost [23, 24]. As the

number of opioid-exposed infants has grown in California,

so has the urgency of implementing, testing, and promoting

new practices and standardization of care for infants with

NAS [18, 23, 25, 26].

This study aimed to assess the current management of

NAS in California hospitals, from birth to postdischarge

follow-up care, in order to identify opportunities to expand

access to evidence-based treatment for opioid-exposed

infants and their mothers.

Methods

We fielded an internet-based survey of 37 questions from

June 8, 2018, to August 27, 2018, directed to the medical

directors, nurse managers, or other similar contacts at 145

birth hospitals in California, including the member hospitals

of the California Perinatal Quality Care Collaborative

(CPQCC) and to other hospitals thought to have special

care nurseries or NICUs, for which contact information

(name, email address, and hospital name) was available.

We retrieved respondents’ contact information through col-

laboration with the CPQCC. Participation was voluntary and

responses were confidential. Hospitals could skip questions

that did not pertain to their hospital setting. Proportions

listed indicate percent of overall hospitals responding to

individual questions/topic items. The survey collected data

on respondent and hospital characteristics, NAS-related

policies and protocols, NAS-related infant and dyad care,

discharge practices, and barriers to improving care. The

survey instrument is available in the online supplement

(Appendix 1). We based many questions on previous surveys

and research [9, 15, 27–29], and we gathered responses using

the Qualtrics online portal [30]. The 2015 American Hospital

Association Annual Survey Database provided hospital

characteristics (supplemental Table 1). We estimated 95%

confidence intervals for proportions [31], estimated p-values

for two-sided tests (α= 0.05) to compare characteristics of

responding and nonresponding hospitals, and used Stata

15 software to analyze the data. The Urban Institute Insti-

tutional Review Board approved this project.

Results

Characteristics of participating hospitals

Seventy-five participants (52%) responded to the survey.

Among hospitals responding to the survey, 69% (n= 52)

answered all questions in the survey. To determine the

potential for bias, we examined differences between char-

acteristics of responding and nonresponding hospitals for

which American Hospital Association data were available.

For those hospitals (n= 145), we found no statistically sig-

nificant differences in geography, number of annual births,

bed size, and ownership characteristics (Supplementary

Table 1). However, sample sizes for each question varied as

not all respondents answered each survey question. Table 1

highlights the characteristics of hospitals participating in the

study. The volume of births at the respondents’ hospitals

varied from less than 1000 births per year (n= 12 [17%]) to

over 4000 births per year (n= 8 [11%]). Sixty-seven percent

of respondents worked in nongovernment, not-for-profit

hospitals (n= 48). Respondents reported NICU levels as:

no NICU (n= 6 [8%]); level I or II (n= 14 [19%]); level III

(n= 45 [60%]); and level IV (n= 10 [13%]). Thus, most

participating hospitals had level III NICUs. Most respondents

(n= 66 [89%]) usually worked in NICUs (Supplementary

Table 2). Most respondents were nurse managers (n= 25

[33%]) or NICU medical directors (n= 23 [31%]).

Forty-seven percent of respondents (n= 34) reported that

between 1 in 10 and 1 in 100 patients experienced maternal-

fetal opioid-related exposures, and 30% (n= 22) reported that

fewer than 1 in 100 patients experienced these exposures.

Most respondents (n= 61 [81%]) reported hospital manage-

ment of all infants observed or treated for NAS, regardless of

NAS severity. Across respondents, the median number of

infants with NAS related to opioid exposures in the past

6 months was 5 (interquartile range 2 to 10, n= 57), and the

median length of hospital stay for infants treated for NAS was

14 days (interquartile range 10 to 21, n= 51).

Written protocols, staff training, and infant
assessment related to NAS

Table 2 shows that most respondents reported having at

least one written protocol related to NAS for management

(n= 61 [91%]). Two-thirds or more of respondents reported

having a written protocol related to NAS for nursing man-

agement (n= 49 [73%]), nonpharmacologic management

(n= 46 [69%]), and breastfeeding (n= 44 [66%]). Over

half of respondents reported having a written protocol for

initiating pharmacologic management (n= 39 [58%]) and

discharge (n= 36 [54%]). Less than half reported having a

written protocol for dose escalation of pharmacologic

management (n= 30 [45%]) or weaning of pharmacologic
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management (n= 28 [42%]). Seventy-seven percent of

respondents (n= 51) reported that the hospital offered staff

training related to NAS, most often during a relevant case

(n= 36 [56%]). Most respondents (n= 55 [86%]) reported

staff training on standardized NAS scoring tools.

Infant NAS assessments

Ninety-six percent of respondents (n= 64) reported using a

Finnegan scoring tool (i.e. Finnegan NAS tool, Finnegan

NAS Scale Short Form, or other modified Finnegan NAS

tool) to assess the severity of NAS symptoms (Supplemen-

tary Table 2). Finnegan scoring tools measure signs and

symptoms of withdrawal by waking the infant every 2 to 4 h

to assess items such as excessive high-pitched crying, muscle

tone, tremors, skin excoriations, yawning, and sneezing. A

small share of respondents reported using another specified

scale, including the Eat, Sleep, Console scale; Lipsitz tool;

and the Neonatal Narcotic Withdrawal Index tool (n= 6

[9%]) and almost half reported using another unspecified

clinical exam or assessment (n= 24 [44%]), almost always in

addition to a Finnegan scoring tool.

Treating and feeding infants with NAS

As shown in Table 3, 97% of respondents (n= 62) reported

nonpharmacologic interventions as the first-line therapy for

NAS care. Fifty-five percent of respondents (n= 36)

reported always or usually providing nonpharmacologic

management for NAS, and the remainder reported doing so

about half the time (n= 12 [18%]) or seldom or never (n=

17 [26%]). About half of respondents (n= 33 [49%])

reported always or usually providing pharmacologic man-

agement for NAS, 18% (n= 12) reported doing so about

half the time, and 34% (n= 23) reported doing so seldom or

never. For infants with nonpharmacologic management for

NAS, 57% of respondents (n= 36) reported that the infants

receiving nonpharmacologic management for NAS always

or usually stay with the mother for the infant's entire stay. In

contrast, most infants with pharmacologic management for

NAS seldom or never stayed with the mother for the

duration of their entire hospitalization (n= 50 [86%]).

As shown in Table 4, the most common non-

pharmacologic NAS management interventions related to

the environment were swaddling (n= 64 [100%]), quiet

environment (n= 60 [94%]), and low-level lighting (n= 55

[86%]). Nonpharmacologic NAS interventions related to

the mother-infant dyad were not as common, including

skin-to-skin care (n= 44 [71%)], breastfeeding (n= 37

[60%)], and rooming-in (n= 28 [44%)]. Only 33% of

respondents (n= 16) indicated that rooming-in was offered

in the NICU (Supplementary Table 2).

Table 1 California birth hospitals and patient characteristics, 2018.

Category % distribution 95% CI # of

hospitals

Annual births (n= 72), American Hospital Association Annual Survey

<1000 17% 10% 27% 12

1000–1999 32% 22% 43% 23

2000–2999 24% 15% 35% 17

3000–3999 17% 10% 27% 12

4000+ 11% 5% 21% 8

Hospital ownership (n= 72), American Hospital Association

Annual Survey

Government, nonfederal 19% 12% 30% 14

Nongovernment, not-

for-profit

67% 55% 76% 48

Investor-owned (for-

profit)

14% 8% 24% 10

Respondent-reported NICU level (n= 75)

No NICU in hospital 8% 3% 17% 6

Level I or II 19% 11% 29% 14

Level III 60% 49% 70% 45

Level IV 13% 7% 23% 10

Respondent-reported frequency of maternal-fetal opioid-related

exposures (n= 73)

Often (1 in 10 patients,

or more often)

11% 5% 20% 8

Sometimes (between 1

in 10 patients and 1 in

100 patients)

47% 36% 58% 34

Seldom (1 in 100

patients, or less often)

30% 21% 41% 22

Never 3% 0% 10% 2

Unsure 10% 4% 19% 7

Respondent-reported hospital management of NAS (n= 75)

Manages all levels of

infants observed for or

treated for NAS

81% 71% 89% 61

Manages milder cases

and transfers

severe cases

13% 7% 23% 10

Transfers all NAS cases 1% 0% 8% 1

Sources: “Hospital Care and Emerging Practices for Treatment of

Maternal Opioid Addiction, the Mother–Infant Dyad and Neonatal

Abstinence Care: A Survey of California Hospitals” fielded June 2018

to August 2018 by the Urban Institute in collaboration with the

California Perinatal Quality-Improvement Collaborative and the

California Maternal Quality Care Collaborative; 2015 American

Hospital Association Annual Survey Database

n= sample size. Denominator includes hospitals that have American

Hospital Association data, or, for survey responses, all respondents

who selected a response in any part of a survey question (e.g., in a

multi-item response table). A respondent who selected an answer in one

line of the table but left another line blank are treated as “no” (instead

of “missing”) for the line or lines for which they did not respond. 75 out

of 145 birth hospitals in the sample responded to the survey

NAS neonatal abstinence syndrome, CI confidence interval

Neonatal abstinence syndrome management in California birth hospitals: results of a statewide survey 465



Among all infants, most respondents reported breast-

feeding as common practice within the hospital (n= 48

[80%]). Among mothers of infants observed or treated for

NAS, breastfeeding is still rarely discouraged for those

in methadone or buprenorphine treatment (n= 9 [14%]).

However, as shown in Fig. 1, breastfeeding is very often

discouraged when illicit drug use involves methampheta-

mines (n= 54 [86%]), cocaine (n= 53 [84%]), opioids

(n= 49 [78%]), alcohol use or alcohol use disorder (n= 28

[44%]), or marijuana-only drug use (n= 26 [41%]).

As shown in Table 5, the most common first-line phar-

macologic treatments for NAS were oral morphine (n= 43

[73%]) and methadone (n= 16 [27%]), and the most

common second-line treatments were phenobarbital (n= 30

[51%]) and clonidine (n= 19 [32%]).

NAS discharge and postdischarge follow-up

Table 6 shows that most respondents reported that infants

with NAS that received pharmacologic therapy were seldom

or never discharged with at-home pharmacologic treatment

(n= 46 [81%]). Forty-three percent of respondents (n= 27)

offered home visit nursing programs, and 33% (n= 21)

offered referral to a specialized program for NAS or high-

risk infants. Forty-four percent of respondents (n= 28)

reported familiarity with home visiting services in their

communities.

Respondents’ ideas for improving NAS care

Respondents were asked to indicate the top three solutions

for improving NAS care at their hospital (Fig. 2; Sup-

plementary Table 3). Among the frequently identified

solutions were promoting guidelines and best practices

(n= 42 [67%]), creating guidelines or best practices

(n= 35 [56%]), and increasing staff appreciation for

nonpharmacologic treatments (n= 34 [54%]). Almost all

respondents wanted to receive additional guidance

regarding quality of NAS care, with 59% (n= 39)

reporting that it would be “very useful,” and 35%

Table 2 Protocols and training

related to NAS, sample

respondents in California Birth

Hospitals in 2018.

Category % 95% CI # of hospitals

Hospital has at least one written protocol for hospital management of

NAS (n= 67)

91% 81% 96% 61

Types of written management protocols related to NAS (n= 67)

Nursing management 73% 61% 82% 49

Nonpharmacologic management 69% 57% 79% 46

Initiation of pharmacologic management 58% 46% 69% 39

Dose escalation of pharmacologic management 45% 33% 57% 30

Weaning of pharmacologic management 42% 31% 54% 28

Breastfeeding 66% 54% 76% 44

Discharge 54% 42% 65% 36

Transfer 15% 8% 26% 10

Hospital has training related to NAS (n= 66) 77% 66% 86% 51

Timing of staff training related to NAS (n= 64)

At orientation 50% 38% 62% 32

During a relevant case 56% 44% 68% 36

Throughout the year as CME credits 9% 4% 19% 6

At meetings or seminars throughout the year 42% 31% 54% 27

Types of staff training related to NAS (n= 64)

Care of substance-exposed infants 86% 75% 93% 55

Standardization of NAS scoring or assessment 86% 75% 93% 55

Training on hospital NAS protocols (if any protocols) 56% 44% 68% 36

Source: “Hospital Care and Emerging Practices for Treatment of Maternal Opioid Addiction, the Mother-

Infant Dyad and Neonatal Abstinence Care: A Survey of California Hospitals” fielded June 2018 to August

2018 by the Urban Institute in collaboration with the California Perinatal Quality-Improvement

Collaborative and the California Maternal Quality Care Collaborative

n= sample size. Denominator includes all respondents who selected a response in any part of the question

(e.g., in a multi-item response table). A respondent who selected an answer in one line of the table but left

another line blank are treated as “no” (instead of “missing“) for the line or lines for which they did not

respond

NAS neonatal abstinence syndrome, CI confidence interval
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(n= 23) reporting that it would be “somewhat useful”

(data not shown).

Discussion

Our survey revealed both consistency and variation in NAS

management across California hospitals and identified gaps

between current practice and recommended best practices as

reflected in recent clinical guidance such as the 2012

American Academy of Pediatrics guidelines [15], other

expert consensus guidance, and emerging best practice

innovation [11–14]. Differences in hospital practices are

likely driven in part by regional characteristics, patient

demographics and clinical factors, hospital resource chal-

lenges, and other factors. Yet the study revealed several

promising opportunities to expand the use of best practices.

Overall, 91% of sampled California birth hospitals had at

least one NAS management protocol. Seventy-three percent

of respondents had NAS protocols on nursing care, 69%

had NAS protocols on nonpharmacologic treatment, and

58% had NAS protocols on initiating pharmacologic treat-

ment. Protocols on other aspects of NAS care were less

common; for example, only 42% of hospitals have proto-

cols for weaning of pharmacologic treatment of NAS,

Table 4 Nonpharmacologic interventions related to NAS, sample

respondents in California Birth Hospitals in 2018.

Routinely provided

nonpharmacologic interventions

% 95% CI # of

hospitals

Environment (n= 64)

Swaddling 100% 93% 100% 64

Quiet environment 94% 85% 98% 60

Low-level lighting 86% 75% 93% 55

Covered isolette/crib 69% 57% 79% 44

Sleep positioning 69% 57% 79% 44

Warm blanket 39% 28% 51% 25

Music therapy 17% 10% 28% 11

Rooming-in 44% 32% 56% 28

Dyad-specific care (n= 62)

Skin-to-skin care 71% 59% 81% 44

Breastfeeding 60% 47% 71% 37

Physical intervention (n= 62)

Holding 95% 86% 99% 59

Gentle rocking 81% 69% 89% 50

Gentle containment/pressure 60% 47% 71% 37

Slow infant handling 56% 44% 68% 35

Massage 21% 13% 33% 13

Other (n= 62)

Volunteer “cuddler” program 48% 36% 61% 30

Empowering messages to

caregiver

21% 13% 33% 13

Delaying circumcision 16% 9% 27% 10

Acupuncture 3% 0% 12% 2

Source: “Hospital Care and Emerging Practices for Treatment of

Maternal Opioid Addiction, the Mother-Infant Dyad and Neonatal

Abstinence Care: A Survey of California Hospitals” fielded June 2018

to August 2018 by the Urban Institute in collaboration with the

California Perinatal Quality-Improvement Collaborative and the

California Maternal Quality Care Collaborative

n= sample size. Denominator includes all respondents who selected a

response in any part of the question (e.g., in a multi-item response

table). A respondent who selected an answer in one line of the table

but left another line blank are treated as “no” (instead of “missing”) for

the line or lines for which they did not respond

NAS neonatal abstinence syndrome, CI confidence interval

Table 3 Hospital management of NAS, sample respondents in

California Birth Hospitals in 2018.

Category % distribution 95% CI # of

hospitals

First-line therapy for NAS care (n= 64)

Nonpharmacologic

interventions

97% 89% 100% 62

Pharmacologic

interventions

2% 0% 9% 1

Other 2% 0% 9% 1

Frequency of nonpharmacologic management for NAS (n= 65)

Always or usually 55% 43% 67% 36

About half the time 18% 11% 30% 12

Seldom or never 26% 17% 38% 17

Frequency of staying with mother for the infant's entire stay, among

infants with nonpharmacologic management for NAS (n= 63)

Always or usually 57% 45% 69% 36

About half the time 8% 3% 18% 5

Seldom or never 35% 24% 47% 22

Frequency of pharmacologic management for NAS (n= 68)

Always or usually 49% 37% 60% 33

About half the time 18% 10% 29% 12

Seldom or never 34% 24% 46% 23

Frequency of staying with mother for the infant's entire stay, among

infants with pharmacologic management for NAS (n= 58)

Always or usually 7% 2% 17% 4

About half the time 7% 2% 17% 4

Seldom or never 86% 75% 93% 50

Source: “Hospital Care and Emerging Practices for Treatment of

Maternal Opioid Addiction, the Mother-Infant Dyad and Neonatal

Abstinence Care: A Survey of California Hospitals” fielded June 2018

to August 2018 by the Urban Institute in collaboration with the

California Perinatal Quality-Improvement Collaborative and the

California Maternal Quality Care Collaborative

n = sample size. Denominator includes all respondents who selected a

response in any part of the question (e.g., in a multi-item response

table). A respondent who selected an answer in one line of the table

but left another line blank are treated as “no” (instead of “missing”) for

the line or lines for which they did not respond

NAS neonatal abstinence syndrome, CI confidence interval
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which has been shown to improve NAS outcomes [16, 32].

Respondents recognized this gap. In fact, creating and

promoting guidelines, protocols, or best practices was most

commonly cited as the most important solution for

improving hospital care for NAS.

Our findings also suggest that newer tools for assessing

NAS severity and infant physiologic parameters are not

commonly used in California hospitals, despite emerging

research and quality-improvement initiatives suggesting that

these newer tools may reduce pharmacologic treatment and

length of infant hospital stays [18, 33]. In order to improve

outcomes, hospitals in California could consider testing

newer assessments such as the Eat, Sleep, Console scale and

tracking evaluation results that assess health and neurode-

velopmental outcomes.

Though almost all respondents reported nonpharmacologic

interventions as the first-line therapy for NAS care, only about

half of respondents usually or always used these strategies.

Several quality-improvement organizations have worked

toward increasing use of nonpharmacologic treatment pro-

tocols in birth hospitals, including in NICUs [34, 35].

California has yet to embark on a concerted statewide effort

to facilitate such implementation, though recent, newly

available federal funding will support a statewide expansion

86% 84%
78%

44%
41%

14%
8%

Illicit drug use involving

methamphetamines

(N=54)

Illicit drug use involving

cocaine (N=53)

Illicit drug use involving

opioids (N=49)

Alcohol use or alcohol

use disorder (N=28)

Drug use involving

marijuana only (N=26)

Methadone or

buprenorphine

treatment (N=9)

Enrollment in stable

drug or alcohol

treatment (N=5)

Fig. 1 Maternal drug and alcohol use or treatment in which breastfeeding is discouraged, among mothers of infants observed or treated for NAS

(N= 63), sample respondents in California Birth Hospitals in 2018.

Table 5 Most common first- and

second-line pharmacologic

treatment of NAS, sample

respondents in California Birth

Hospitals in 2018.

Medication Most common first-line

medication (n= 59)

Most common second-line

medication (n= 59)

% 95% CI # of

hospitals

% 95% CI # of

hospitals

Morphine (oral) 73% 60% 83% 43 12% 6% 23% 7

Methadone 27% 17% 40% 16 24% 15% 36% 14

Morphine (IV) 10% 4% 21% 6 14% 7% 25% 8

Phenobarbital 8% 3% 19% 5 51% 38% 63% 30

Clonidine 7% 2% 17% 4 32% 22% 45% 19

Diazepam 0% 0% 7% 0 7% 2% 17% 4

Tincture of opium (e.g., Laudanum,

deodorized opium tincture)

0% 0% 7% 0 7% 2% 17% 4

Buprenorphine 0% 0% 7% 0 5% 1% 14% 3

Paregoric (e.g., camphorated tincture

of opium)

0% 0% 7% 0 5% 1% 14% 3

Source: “Hospital Care and Emerging Practices for Treatment of Maternal Opioid Addiction, the Mother-

Infant Dyad and Neonatal Abstinence Care: A Survey of California Hospitals” fielded June 2018 to August

2018 by the Urban Institute in collaboration with the California Perinatal Quality-Improvement

Collaborative and the California Maternal Quality Care Collaborative

n= sample size. Denominator includes all respondents who selected a response in any part of the question

(e.g., in a multi-item response table). A respondent who selected an answer in one line of the table but left

another line blank are treated as “no” (instead of “missing”) for the line or lines for which they did not

respond

NAS neonatal abstinence syndrome, CI confidence interval
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of evidence-based treatment for infants with NAS [36].

Our findings show that there is room for increasing use of

nonpharmacologic treatment strategies in the state, includ-

ing breastfeeding when recommended, skin-to-skin care,

and rooming-in. According to current guidelines, maternal

substance use is not a categorical contraindication to

breastfeeding [37, 38], and mothers enrolled in methadone

or buprenorphine maintenance treatment are encouraged to

breastfeed regardless of dose, as only a small amount of

methadone or buprenorphine passes into breast milk [39],

and breastfeeding decreases incidence of NAS and phar-

macotherapy [40]. In addition, our findings show that less

than two-thirds of hospitals routinely provided skin-to-skin

care, and less than half of hospitals routinely provide

rooming-in. Boosting these nonpharmacologic interventions

is important, as both are associated with lower need for

pharmacologic treatment and shorter hospitalizations

[18, 21].

Increasing the share of hospitals with written protocols for

initiating nonpharmacologic management could decrease the

use of pharmacologic treatments to promote parental presence

and provision of care as well as standardize and improve the

quality of pharmacologic treatments (e.g., initiation, weaning,

discontinuation) when necessary [16, 18]. We found sub-

stantial variation and room for improvement in pharmacologic

treatments; for example, we found that the most common

first-line pharmacologic treatments for NAS are oral morphine

and methadone, though studies from clinical trials and treat-

ment settings show that buprenorphine may be superior to

either of these [41], and research suggests that methadone

treatment may be superior to morphine treatment [42].

As results become available from clinical trials comparing

pharmacologic treatments for NAS, hospital guidelines

and protocols should be updated to maximize treatment

strategies that reduce pharmacologic exposure and length of

hospital stays.

Table 6 Discharge practices and

postdischarge follow-up care

and knowledge related to NAS,

sample respondents in California

Birth Hospitals in 2018.

Category % 95% CI # of hospitals

Seldom or never discharge infants while still on pharmacologic therapy

for NAS (n= 57)

81% 68% 89% 46

Postdischarge follow-up provided to the parent, guardian, or caretaker of infants under observation or being

treated for NAS related to opioid exposure (n= 63)

Scheduling of pediatrician visits 89% 79% 95% 56

Referral for pediatrician visits 68% 56% 78% 43

Home visit nursing 43% 31% 55% 27

Scheduling of maternal primary care physician visits 37% 26% 49% 23

Referral to a specialized program for NAS or high-risk infants 33% 23% 46% 21

Referral for maternal primary care physician visits 29% 19% 41% 18

Familiar with home visiting services (n= 63) 44% 33% 57% 28

Source: “Hospital Care and Emerging Practices for Treatment of Maternal Opioid Addiction, the Mother-

Infant Dyad and Neonatal Abstinence Care: A Survey of California Hospitals” fielded June 2018 to August

2018 by the Urban Institute in collaboration with the California Perinatal Quality Improvement Collaborative

and the California Maternal Quality Care Collaborative

n = sample size. Denominator includes all respondents who selected a response in any part of the question

(e.g., in a multi-item response table). A respondent who selected an answer in one line of the table but left

another line blank are treated as “no” (instead of “missing”) for the line or lines for which they did not

respond

NAS neonatal abstinence syndrome, CI confidence interval

67%

56% 54% 52%

Promo�on of

guidelines/protocols or

best prac�ces (n = 42)

Crea�on of

guidelines/protocols or

best prac�ces (n = 35)

Greater staff apprecia�on

for nonpharmacologic

treatments (n = 34)

More prenatal counseling

(n = 33)

Fig. 2 Most frequently cited

ideas for improving care for

NAS at your hospital (N= 63),

sample respondents in California

Birth Hospitals in 2018.
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Increasing the number of hospitals that routinely provide

referrals to home visiting services and specialized programs

for NAS or other high-risk infants could also improve

outcomes for these vulnerable infants. That will likely

require enough trained social workers and other staff and

resources to be available to link these mothers to the social

services they need. It may also require addressing gaps in

community resources available to provide appropriate care

after discharge.

Most respondents suggested that creating and promoting

clinical guidelines, protocols, or best practices are the most

important actions for improving NAS hospital care. Stake-

holder collaboratives could be engaged in developing

guidelines and protocols, which can foster stakeholder buy-

in, facilitate consensus, and develop effective strategies to

promote adoption and adherence [43, 44].

Adoption of new approaches will not be “one size fits all.”

Implementation of new protocols and procedures to improve

NAS infant outcomes will be a process, as various facilitators

and barriers will influence the implementation approaches that

make sense for individual hospitals. First, hospitals that are

overwhelmed and understaffed may be more likely to put any

suspected NAS infant in the NICU, where the nurse-patient

ratio is higher, but nonpharmacologic interventions are often

harder to promote. These hospitals could assess whether

rooming-in strategies can be successful at current nurse-

patient ratios, particularly with fussy and challenging new-

borns. In addition, addressing concerns around liability and

fear of lawsuits may help change practice patterns such as

overreliance on NICU and pharmacotherapy. Hospitals may

also lack providers with NAS experience or have the time

required to provide time-intensive care for these babies.

Hospitals may need to include clinical and child welfare staff

to implement approaches that rely more on nonpharmacologic

interventions.

Second, some hospitals and practice models may more

easily train for and adapt to new approaches while others

may require more substantial time and investment to change

practice culture and attitudes. Hospitals will need to address

staff needs for initial and ongoing training, and higher

turnover will make it hard to ensure all staff are trained on

the new protocols and skills. Some staff may need to

develop new skills for coaching women on how to soothe

and feed infants with withdrawal symptoms. Some hospitals

may need substantial investment to change physician cul-

ture and attitudes. Thus, hospitals may be reluctant to

engage in these new approaches if all are held to the same

expectations and timetable.

Third, hospitals with different levels of NICU/no NICU

will have very different resource challenges beyond staffing

issues, including bed availability and capital investment to

expand spaces for babies with substance exposure.

This space may also be needed to support and allow these

mothers to sort out social situations and needs such as

housing, intimate partner violence, or connection with a

substance use treatment provider.

One limitation of the study is that the CPQCC, from

which we drew our sample, is geared toward NICUs.

Consequently, survey respondents worked primarily in

NICUs rather than in well-newborn nurseries; thus, NICU

experiences are overrepresented in this study. In addition,

unobserved characteristics of responding and nonrespond-

ing hospitals could differ in meaningful ways, such as the

share of infant opioid exposures relating to methadone,

buprenorphine, or prescription opioids compared with the

share relating to illicit opioid exposure. Our study was also

limited in that not all respondents answered each question.

Finally, though we drew content on previous research

for developing the survey questions, many of the survey

questions have not been tested, which may limit their

reliability and validity.

Conclusions

Our study found potential gaps in care for infants affected

by NAS in a sample of California birth hospitals and

opportunities to overcome these gaps, with more than half

of study respondents self-identifying strategies to improve

care. Hospitals could improve care for infants and mothers

by developing and promoting protocols for infant care

related to NAS, including supporting nonpharmacologic

treatment as first-line NAS treatment, by testing replace-

ment of the Finnegan or modified-abstinence scales with

other potentially more clinically relevant tools, promoting

maternal-infant bonding and breastfeeding, rooming-in, and

avoiding the NICU when possible. There is also consider-

able scope for improving appropriate outpatient care after

discharge. While some of the hospitals in our survey that

did not have protocols for NAS care may not been as

affected by NAS as much as others, mitigating the adverse

effects of NAS in California will require that all hospitals

proactively implement strategies to ensure that affected

infants have the best opportunities for care from birth.

Additionally, longer-term health and neurodevelopmental

outcomes can be tracked to help establish these strategies as

best practice rather than relying on short-term inpatient

health outcomes alone.

Acknowledgements This study was funded by the California Health

Care Foundation (CHCF).

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of

interest.

470 L. Clemans-Cope et al.



Publisher’s note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons

Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in any medium or format, as

long as you give appropriate credit to the original author(s) and the

source, provide a link to the Creative Commons license, and indicate if

changes were made. The images or other third party material in this

article are included in the article’s Creative Commons license, unless

indicated otherwise in a credit line to the material. If material is not

included in the article’s Creative Commons license and your intended

use is not permitted by statutory regulation or exceeds the permitted

use, you will need to obtain permission directly from the copyright

holder. To view a copy of this license, visit http://creativecommons.

org/licenses/by/4.0/.

References

1. Brown JD, Doshi PA, Pauly NJ, Talbert JC. Rates of neonatal

abstinence syndrome amid efforts to combat the opioid abuse

epidemic. JAMA Pediatr. 2016;170:1110–2. https://doi.org/10.

1001/jamapediatrics.2016.2150.

2. Ko JY. Incidence of neonatal abstinence syndrome — 28 States,

1999–2013. MMWR Morb Mortal Wkly Rep. 2016;65. https://

doi.org/10.15585/mmwr.mm6531a2.

3. Tolia VN, Patrick SW, Bennett MM, Murthy K, Sousa J, Smith

PB, et al. Increasing incidence of the neonatal abstinence syn-

drome in U.S. neonatal ICUs. N. Engl J Med. 2015;372:2118–26.

https://doi.org/10.1056/NEJMsa1500439.

4. Jones CM, Logan J, Gladden RM, Bohm MK. Vital signs:

demographic and substance use trends among heroin users—

United States, 2002–2013. MMWR Morb Mortal Wkly Rep.

2015;64(26):719–25.

5. Haight SC. Opioid use disorder documented at delivery hospita-

lization—United States, 1999–2014. MMWR Morb Mortal Wkly

Rep. 2018;67. https://doi.org/10.15585/mmwr.mm6731a1.

6. Winkelman TNA, Villapiano N, Kozhimannil KB, Davis MM,

Patrick SW. Incidence and costs of neonatal abstinence syndrome

among infants with medicaid: 2004–2014. Pediatrics. 2018;141:

e20173520. https://doi.org/10.1542/peds.2017-3520.

7. Gangopadhyaya A, Clemans-Cope L, Epstein M. Neonatal

abstinence syndrome and maternal access to treatment for opioid

use disorder in California Counties. Urban Institute. https://www.

urban.org/research/publication/neonatal-abstinence-syndrome-a

nd-maternal-access-treatment-opioid-use-disorder-california-

counties. Accessed 19 Oct 2018.

8. Brown JD, Goodin A, Talbert JC. Rural and appalachian dis-

parities in neonatal abstinence syndrome incidence and access to

opioid abuse treatment. J Rural Health. 2017. https://www.ncbi.

nlm.nih.gov/pubmed/28685864. Accessed 15 Aug 2017.

9. Bogen DL, Whalen BL, Kair LR, Vining M, King BA. Wide

variation found in care of opioid-exposed newborns. Acad Pediatr.

2017;17:374–80. https://doi.org/10.1016/j.acap.2016.10.003.

10. Mehta A, Forbes KD, Kuppala VS. Neonatal abstinence syndrome

management from prenatal counseling to postdischarge follow-up

care: results of a national survey. Hosp Pediatr. 2013;3:317–23.

https://doi.org/10.1542/hpeds.2012-0079.

11. ACOG, ASAM. ACOG Committee Opinion No. 711: Opioid use

and opioid use disorder in pregnancy. https://www.acog.org/

Clinical-Guidance-and-Publications/Committee-Opinions/

Committee-on-Obstetric-Practice/Opioid-Use-and-Opioid-Use-

Disorder-in-Pregnancy. Accessed 15 June 2018.

12. Kocherlakota P. Neonatal abstinence syndrome. Pediatrics.

2014;134:e547–61. https://doi.org/10.1542/peds.2013-3524.

13. SAMHSA. Advancing the care of pregnant and parenting women

with opioid use disorder and their infants: a foundation for clinical

guidance. 2016. https://www.regulations.gov/contentStreamer?

documentId=SAMHSA-2016-0002-0001&contentType=pdf.

14. SAMHSA. Clinical guidance for treating pregnant and parenting

women with opioid use disorder and their infants. https://store.sa

mhsa.gov/product/Clinical-Guidance-for-Treating-Pregnant-and-

Parenting-Women-With-Opioid-Use-Disorder-and-Their-Infants/

SMA18-5054. Accessed 7 Mar 2018.

15. Hudak ML, Tan RC. The committee on drugs, the committee on

fetus and newborn. neonatal drug withdrawal. Pediatrics.

2012;129:e540–60. https://doi.org/10.1542/peds.2011-3212

16. Hall ES, Wexelblatt SL, Crowley M, Grow JL, Jasin LR, Kle-

banoff MA, et al. Implementation of a Neonatal Abstinence

Syndrome Weaning Protocol: A Multicenter Cohort Study.

Pediatrics. 2015;136:e803–10. https://doi.org/10.1542/peds.2015-

1141

17. Friedman H, Parkinson G, Tighiouart H, Parkinson C, Tybor D,

Terrin N, et al. Pharmacologic treatment of infants with neonatal

abstinence syndrome in community hospitals compared to aca-

demic medical centers. J Perinatol. 2018;38:1651. https://doi.org/

10.1038/s41372-018-0230-8.

18. Wachman EM, Schiff DM, Silverstein M. Neonatal abstinence

syndrome: advances in diagnosis and treatment. JAMA.

2018;319:1362–74. https://doi.org/10.1001/jama.2018.2640.

19. Pritham UA, Paul JA, Hayes MJ. Opioid dependency in preg-

nancy and length of stay for neonatal abstinence syndrome. J

Obstet Gynecol Neonatal Nurs. 2012;42:180–90. https://doi.org/

10.1111/j.1552-6909.2011.01330.x.

20. Short VL, Gannon M, Abatemarco DJ. The association between

breastfeeding and length of hospital stay among infants diagnosed

with neonatal abstinence syndrome: a population-based study of

in-hospital births. Breastfeed Med. 2016;11:343–9. https://doi.org/

10.1089/bfm.2016.0084.

21. MacMillan KDL, Rendon CP, Verma K, Riblet N, Washer DB,

Volpe Holmes A. Association of rooming-in with outcomes for

neonatal abstinence syndrome: a systematic review and meta-

analysis. JAMA Pediatr. 2018;172(4):345–51. https://doi.org/10.

1001/jamapediatrics.2017.5195.

22. Lembeck AL, Tuttle D, Locke R, Lawler L, Jimenez P, Mackley A,

et al. Outcome differences in neonates exposed in-utero to opioids

managed in the NICU versus pediatric floor. J Addict Med. 2019;13

(1):75–78. https://doi.org/10.1097/ADM.0000000000000455.

23. Grossman MR, Berkwitt AK, Osborn RR, Xu Y, Esserman DA,

Shapiro ED, et al. An initiative to improve the quality of care of

infants with neonatal abstinence syndrome. Pediatrics. 2017:

e20163360. https://doi.org/10.1542/peds.2016-3360.

24. Holmes AV, Atwood EC, Whalen B, Beliveau J, Jarvis JD,

Matulis JC. et al. Rooming-in to treat neonatal abstinence syn-

drome: improved family-centered care at lower cost. Pediatrics.

2016;137:e20152929. https://doi.org/10.1542/peds.2015-2929.

25. Sanlorenzo LA, Stark AR, Patrick SW. Neonatal abstinence

syndrome: an update. Curr Opin Pediatr. 2018;30:182–6. https://

doi.org/10.1097/MOP.0000000000000589.

26. Grossman M. Reconsidering the standard approach to neonatal

abstinence syndrome. California Health Care Foundation.

https://www.chcf.org/wp-content/uploads/2018/11/Matthew

GrossmanNeonatalAbstinenceSyndrome.pdf. Accessed 21 Mar

2019.

27. Marcellus L, Loutit T, Cross S. A national survey of the nursing

care of infants with prenatal substance exposure in Canadian

NICUs. Adv Neonatal Care. 2015;15:336–44. https://doi.org/10.

1097/ANC.0000000000000165.

28. Boucher A-M. Nonopioid management of neonatal abstinence

syndrome. Adv Neonatal Care. 2017;17:84–90. https://doi.org/10.

1097/ANC.0000000000000371.

Neonatal abstinence syndrome management in California birth hospitals: results of a statewide survey 471

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jamapediatrics.2016.2150
https://doi.org/10.1001/jamapediatrics.2016.2150
https://doi.org/10.15585/mmwr.mm6531a2
https://doi.org/10.15585/mmwr.mm6531a2
https://doi.org/10.1056/NEJMsa1500439
https://doi.org/10.15585/mmwr.mm6731a1
https://doi.org/10.1542/peds.2017-3520
https://www.urban.org/research/publication/neonatal-abstinence-syndrome-and-maternal-access-treatment-opioid-use-disorder-california-counties
https://www.urban.org/research/publication/neonatal-abstinence-syndrome-and-maternal-access-treatment-opioid-use-disorder-california-counties
https://www.urban.org/research/publication/neonatal-abstinence-syndrome-and-maternal-access-treatment-opioid-use-disorder-california-counties
https://www.urban.org/research/publication/neonatal-abstinence-syndrome-and-maternal-access-treatment-opioid-use-disorder-california-counties
https://www.ncbi.nlm.nih.gov/pubmed/28685864
https://www.ncbi.nlm.nih.gov/pubmed/28685864
https://doi.org/10.1016/j.acap.2016.10.003
https://doi.org/10.1542/hpeds.2012-0079
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Opioid-Use-and-Opioid-Use-Disorder-in-Pregnancy
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Opioid-Use-and-Opioid-Use-Disorder-in-Pregnancy
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Opioid-Use-and-Opioid-Use-Disorder-in-Pregnancy
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Obstetric-Practice/Opioid-Use-and-Opioid-Use-Disorder-in-Pregnancy
https://doi.org/10.1542/peds.2013-3524
https://www.regulations.gov/contentStreamer?documentId=SAMHSA-2016-0002-0001&contentType=pdf
https://www.regulations.gov/contentStreamer?documentId=SAMHSA-2016-0002-0001&contentType=pdf
https://store.samhsa.gov/product/Clinical-Guidance-for-Treating-Pregnant-and-Parenting-Women-With-Opioid-Use-Disorder-and-Their-Infants/SMA18-5054
https://store.samhsa.gov/product/Clinical-Guidance-for-Treating-Pregnant-and-Parenting-Women-With-Opioid-Use-Disorder-and-Their-Infants/SMA18-5054
https://store.samhsa.gov/product/Clinical-Guidance-for-Treating-Pregnant-and-Parenting-Women-With-Opioid-Use-Disorder-and-Their-Infants/SMA18-5054
https://store.samhsa.gov/product/Clinical-Guidance-for-Treating-Pregnant-and-Parenting-Women-With-Opioid-Use-Disorder-and-Their-Infants/SMA18-5054
https://doi.org/10.1542/peds.2011-3212
https://doi.org/10.1542/peds.2015-1141
https://doi.org/10.1542/peds.2015-1141
https://doi.org/10.1038/s41372-018-0230-8
https://doi.org/10.1038/s41372-018-0230-8
https://doi.org/10.1001/jama.2018.2640
https://doi.org/10.1111/j.1552-6909.2011.01330.x
https://doi.org/10.1111/j.1552-6909.2011.01330.x
https://doi.org/10.1089/bfm.2016.0084
https://doi.org/10.1089/bfm.2016.0084
https://doi.org/10.1001/jamapediatrics.2017.5195
https://doi.org/10.1001/jamapediatrics.2017.5195
https://doi.org/10.1097/ADM.0000000000000455
https://doi.org/10.1542/peds.2016-3360
https://doi.org/10.1542/peds.2015-2929
https://doi.org/10.1097/MOP.0000000000000589
https://doi.org/10.1097/MOP.0000000000000589
https://www.chcf.org/wp-content/uploads/2018/11/MatthewGrossmanNeonatalAbstinenceSyndrome.pdf
https://www.chcf.org/wp-content/uploads/2018/11/MatthewGrossmanNeonatalAbstinenceSyndrome.pdf
https://doi.org/10.1097/ANC.0000000000000165
https://doi.org/10.1097/ANC.0000000000000165
https://doi.org/10.1097/ANC.0000000000000371
https://doi.org/10.1097/ANC.0000000000000371


29. NeoQIC, MPQC. Improving the care of opioid-exposed newborns

and their families: a PNQIN initiative. The Neonatal Quality

Improvement Collaborative of Massachusetts. https://www.

neoqicma.org/substance-exposed-newborns. Accessed 8 Jan 2018.

30. Qualtrics. Provo, Utah. https://www.qualtrics.com. Accessed 22

Oct 2018.

31. Agresti A, Caffo B. Simple and effective confidence intervals for

proportions and differences of proportions result from adding two

successes and two failures. Am Stat. 2000;54:280. https://doi.org/

10.2307/2685779.

32. Hall ES, Wexelblatt SL, Crowley M, Grow JL, Jasin LR,

Klebanoff MA, et al. A multicenter cohort study of treatments and

hospital outcomes in neonatal abstinence syndrome. Pediatrics.

2014;134:e527–534. https://doi.org/10.1542/peds.2013-4036.

33. Grossman MR, Lipshaw MJ, Osborn RR, Berkwitt AK. A novel

approach to assessing infants with neonatal abstinence syndrome.

Hosp Pediatr. 2018;8:1–6. https://doi.org/10.1542/hpeds.2017-0128.

34. Patrick SW, Schumacher RE, Horbar JD, Buus-Frank ME, Edwards

EM, Morrow KA, et al. Improving care for neonatal abstinence

syndrome. Pediatrics. 2016;137. https://doi.org/10.1542/peds.2015-

3835.

35. Walsh MC, Crowley M, Wexelblatt S, Ford S, Kuhnell P, Kaplan

HC, et al. Ohio perinatal quality collaborative improves care of

neonatal narcotic abstinence syndrome. Pediatrics. 2018;141.

https://doi.org/10.1542/peds.2017-0900.

36. CA DHCS. California Medication Assisted Treatment (MAT)

Expansion Project. https://www.dhcs.ca.gov/individuals/Pages/

MAT-Expansion-Project-.aspx. Accessed 29 Mar 29, 2019.

37. AAP. Policy statement: breastfeeding and the use of human

milk. Pediatrics. 2012;129:e827–41. https://doi.org/10.1542/peds.

2011-3552.

38. Ryan SA, Ammerman SD, O’Connor ME. Committee on

Substance Use and Prevention and Section on Breastfeeding.

Marijuana use during pregnancy and breastfeeding: implications

for neonatal and childhood outcomes. Pediatrics. 2018;142:

e20181889. https://doi.org/10.1542/peds.2018-1889.

39. Reece-Stremtan S, Marinelli KA. The Academy of Breastfeeding

Medicine. ABM Clinical Protocol #21: Guidelines for Breast-

feeding and Substance Use or Substance Use Disorder, Revised

2015. Breastfeed Med. 2015;10:135–41. https://doi.org/10.1089/

bfm.2015.9992.

40. Wu D, Carre C. The impact of breastfeeding on health outcomes for

infants diagnosed with neonatal abstinence syndrome: a review.

Cureus. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6211775/.

Accessed 29 Mar 2019.

41. Kraft WK. Buprenorphine in neonatal abstinence syndrome.

Clin Pharm Ther. 2018;103:112–9. https://doi.org/10.1002/cpt.

930.

42. Tolia VN, Murthy K, Bennett MM, Greenberg RG, Benjamin DK,

Smith PB, et al. Morphine vs methadone treatment for infants with

neonatal abstinence syndrome. J Pediatr. 2018. https://doi.org/10.

1016/j.jpeds.2018.07.061.

43. Pai VV, Lee HC, Profit J. Improving uptake of key

perinatal interventions using statewide quality collaboratives.

Clin Perinatol. 2018;45:165–80. https://doi.org/10.1016/j.clp.

2018.01.013.

44. ACOG. Clinical guidelines and standardization of practice to

improve outcomes; 2015. https://www.acog.org/Clinical-Guida

nce-and-Publications/Committee-Opinions/Committee-on-Pa

tient-Safety-and-Quality-Improvement/Clinical-Guidelines-and-

Standardization-of-Practice-to-Improve-Outcomes. Accessed 22

Oct 2018.

472 L. Clemans-Cope et al.

https://www.neoqicma.org/substance-exposed-newborns
https://www.neoqicma.org/substance-exposed-newborns
https://www.qualtrics.com
https://doi.org/10.2307/2685779
https://doi.org/10.2307/2685779
https://doi.org/10.1542/peds.2013-4036
https://doi.org/10.1542/hpeds.2017-0128
https://doi.org/10.1542/peds.2015-3835
https://doi.org/10.1542/peds.2015-3835
https://doi.org/10.1542/peds.2017-0900
https://www.dhcs.ca.gov/individuals/Pages/MAT-Expansion-Project-.aspx
https://www.dhcs.ca.gov/individuals/Pages/MAT-Expansion-Project-.aspx
https://doi.org/10.1542/peds.2011-3552
https://doi.org/10.1542/peds.2011-3552
https://doi.org/10.1542/peds.2018-1889
https://doi.org/10.1089/bfm.2015.9992
https://doi.org/10.1089/bfm.2015.9992
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6211775/
https://doi.org/10.1002/cpt.930
https://doi.org/10.1002/cpt.930
https://doi.org/10.1016/j.jpeds.2018.07.061
https://doi.org/10.1016/j.jpeds.2018.07.061
https://doi.org/10.1016/j.clp.2018.01.013
https://doi.org/10.1016/j.clp.2018.01.013
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Patient-Safety-and-Quality-Improvement/Clinical-Guidelines-and-Standardization-of-Practice-to-Improve-Outcomes
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Patient-Safety-and-Quality-Improvement/Clinical-Guidelines-and-Standardization-of-Practice-to-Improve-Outcomes
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Patient-Safety-and-Quality-Improvement/Clinical-Guidelines-and-Standardization-of-Practice-to-Improve-Outcomes
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committee-on-Patient-Safety-and-Quality-Improvement/Clinical-Guidelines-and-Standardization-of-Practice-to-Improve-Outcomes

	Neonatal abstinence syndrome management in California birth hospitals: results of a statewide survey
	Abstract
	Introduction
	Methods
	Results
	Characteristics of participating hospitals
	Written protocols, staff training, and infant assessment related to NAS
	Infant NAS assessments
	Treating and feeding infants with NAS
	NAS discharge and postdischarge follow-up
	Respondents’ ideas for improving NAS care

	Discussion
	Conclusions
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	ACKNOWLEDGMENTS
	References


